The (3N-6) vibration frequencies and IR-absorption intensities of [6] Cyclacene (zig zag) molecule were calculated applying Density Functional Theory (DFT) of the type (B3LYP) and a Gaussian basis (6-311G) as well as the semiemperical PM3 method. Comparison of the results showed that similar to the polyaromatic hydrocarbons, the following relations hold:ν sym. CH str. > ν asym. CH str. and, ν sym . CC str. > ν asym. CC str. i. e., ν sym . CC str. 
INTRODUCTION
Single wall carbon nanotubes (SWCNTs) are formed from folded sheets of annulated six membered aromatic rings [1] . The hybridization of each carbon atom in the sheet is sp 2 [2] . They are of aromatic character, similar to graphite, and posse's conjugated C-C bonds [3] . Their aromaticity is graded according to the space distribution of the atoms, the nature of their molecular orbitals, their symmetry and chirality [4] . Various studies were done for the physical properties of the nanotubes [5] [6] [7] [8] [9] [10] .
Cyclacenes are monoring segments of carbon nano tubes (CNT), Fig.1 . Generally, attempts to synthesize them failed, with the exceptions of few cases [11] . An approach for their chemical stabilization was suggested [12] . It should facilitate their synthesis. For the cyclacene molecules with different ring size, numerous theoretical studies had been published [11] . However, no thorough treatment for their vibration frequencies appeared. Comparison of their vibration frequency values with those of the nanotubes and the planar polyaromatic hydrocarbons should help to understand their general force field.
For this purpose a complete normal coordinate analysis is required. In this work the quantum mechanical Density Functional Theory (DFT) method [13] No study could be found in the literature for a complete normal coordinate analysis of the simplest type of CNT i.e. the cyclacene molecule. The following paragraphs describe an attempt for such a study. Both G03 program of Pople et al. [17] and the Molek9000 program of P. Bischof, Heidelberg, [18] were applied.
Methods of calculation:

RESULTS AND DISCUSSION
To study the vibration motions of such molecules, one has to define its geometric parameters, and has to distinguish between the axial CC (C-Caxial) bonds and circumferential CC (C-Cc) bonds. Figure 1 shows the two types of bonds in a zig zag nanoring. Obviously, the vibration of a nanotube as well as cyclacenes, causes a change in its geometry Fig. 2 (Fig. 3) . Due to its symmetry (D 6h ) it undergoes the following symmetry operations (E, 2C 6 , 2C 3 , C 2 , 3C`2 , 3C``2 , i , 2S 3 , 2S 6 , σ h , 3σ d , 3σ v ). Fig. 4 shows a section of 6-cyclacene molecule, and Table 1 shows its calculated geometric parameters. Unlike the C-C vibration modes, these are not located at definite C atoms as could be seen from the atomic displacement vectors. Their frequencies are lower than those of the C-C vibration modes. According to the calculating results (Table 2) The result parallels that of Turker [26] who showed, on the basis of the Hückel treatment, that the electronic binding energy of the planar polyaromatic hydrocarbon are bigger in value than of the cyclacene molecule with similar number of benzene rings.
Finally, the calculations show that, similar to the carbon nanotubes [27] [28] [29] [30] [31] [32] , the charge densities are mainly concentrated at the circumferential carbon and hydrogen atoms of cyclacene. The axial carbon atoms have diminishing charges. And whereas the H atoms are positively charged, the C atoms are of the negative charge, Fig. 6 .
